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THE STATE OF SLEEP:
By Maggie Carey, BSc, MS-3
Under the Direction of Michelle Dorwart, MD
At the Community Health Centers of Burlington
December 2020 – January 2021
1
PROBLEM IDENTIFICATION
• Sufficient sleep quality and quantity are critical to overall health and have an impact on numerous physiologic processes, including 
immunity, metabolism, emotional regulation and cognitive processing.1
• Insufficient sleep and poor sleep quality are associated with several leading causes of morbidity and mortality, including diabetes, obesity, 
coronary artery disease, hypertension and stroke. 2,3
• Compared to those who sleep 7-9 hours per night, adults sleeping less than 7 hours per night have been shown to have decreased 
concentration and more difficulty performing daily activities.4
• Daytime sleepiness caused by insufficient sleep quality and quantity has been implicated in slowed reaction times, which has been a factor 
associated with occupational errors and workplace injuries.2
• Each year, drowsy driving is implicated in tens of thousands of motor vehicle crashes.  Hundreds of fatalities occur annually from motor 
vehicle accidents involving drowsy drivers. 5
• The US Centers for Disease Control and Prevention acknowledge that many patients are unaware of the amount of sleep they need and the 




• The true cost of insufficient sleep in the United States is difficult to quantify
• Economic predictions estimate that insufficient sleep costs the United States $411 billion in lost productivity per year, 
which is the equivalent of nearly 2.3% of the US GDP 7
• Insomnia-related workplace accidents and errors are costly, with projections having a combined value of $31.1 billion 
in the US annually 8
• Lack of sleep is associated with some of the largest drivers of healthcare costs and highest levels of morbidity and 
mortality among US adults, including cardiovascular disease (direct annual medical costs projected to rise to $818 
billion by 2030) 9
• The precise economic impact of poor sleep on the state of Vermont is not known
3
COMMUNITY PERSPECTIVE
• Physicians from the Community Health Centers of Burlington reported evaluating patients for sleep concerns “very often” or 
“nearly daily”.  Difficulty sleeping was reported to be a “very common chief complaint, especially as patients start getting older”.
• The most common sleep concerns reported to practitioners at CHCB include difficulty falling asleep, sleep continuity disruption 
and obstructive sleep apnea.
• CHCB practitioners believe that major barriers to proper sleep include: anxiety and depression, lack of routine skills to reduce 
chronic high-anxiety states, social media usage, lack of awareness of proper sleep hygiene techniques, and unwillingness to 
improve sleep hygiene habits. 
• Physicians at CHCB report that they often recommend sleep studies to their patients, but that wait times are long and have 
become even longer in the context of the COVID-19 pandemic.
• There is reported to be “little access to quality and professional behavioral interventions for sleep via Sleep Medicine and few
interventions and little patient education outside OSA and insomnia”.
4
INTERVENTION & METHODOLOGY
 The aim of this study was to determine the average sleep duration 
and general sleep hygiene habits among a random sample of 
patients at the Community Health Center in Burlington, Vermont.  
 Over the course of three weeks, a brief survey was distributed 
randomly to patients during in-person visits with five different 
physicians at the Community Health Centers of Burlington.  Patients 
were informed that all survey responses were anonymous, and that 
completion of the survey was purely voluntary.  Survey responses 
were collected and analyzed using Microsoft Excel software.
 A tri-fold pamphlet regarding the importance of sleep and sleep 
hygiene recommendations was created for CHCB patients.
5
RESULTS
 A total of n=30 patients (16 male, 13 female, 1 non-
binary) responded to the survey
 Patients reported sleeping an average of 6.6 hours 
per night (range 3-10 hours per night)
 23% (7/30) of respondents reported having a formal 
diagnosis of sleep apnea
 Of those diagnosed with sleep apnea, 29% (2/7) reported 
using CPAP regularly
 53% (16/30) of respondents reported having trouble 
falling asleep at least several times per week or 
more, and 47% (14/30) reported having trouble 

































ON AVERAGE, HOW MANY HOURS OF 




























SLEEP HYGIENE HABITS & BARRIERS TO IMPROVED SLEEP
6B
EVALUATION & LIMITATIONS
General information about sleep quantity and sleep hygiene habits were gathered from a 
random sample of adult patients at the Community Health Centers of Burlington.  Various 
ages, gender identities, ethnic, and socioeconomic backgrounds were represented in the 
sample.  Limitations of this study include a small sample size (n=30) and self-reported data.
7
SUGGESTIONS FOR FUTURE RESEARCH
• Increase sample size and stratify data based on gender and age to identify populations 
at highest risk
• Evaluate the degree of impact of individual barriers to proper sleep and sleep hygiene, 
such as lack of patient awareness, homelessness, CPAP non-compliance, etc.
• Determine the impact of other unmeasured variables on quality of sleep and sleep 
hygiene, such as level of physical activity, education level, income, comorbid health 
conditions, etc.
• Investigate whether sleep hygiene habits vary by region in the state of Vermont and if 
they correlate with availability of CBT-I and/or access to specialty sleep medicine clinics
• Assess patients’ understanding of the importance of sleep and likelihood of 
implementing positive sleep hygiene habits
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